Summary
Introduction
Although atherosclerotic cardiovascular diseases, such as heart attack and stroke, do not usually present clinically until adulthood, the development of atherosclerosis may begin early in life [1] . Previous work has shown that in children and adolescents, the presence and extent of atherosclerotic lesions positively correlate with established risk factors such as familial cardiovascular history, sedentary lifestyle, smoking, high blood pressure and dyslipidaemia. Finally, an increasing body of research now documents the safety and success of interventions to reduce risk factors in this age group [2] . Studies from the United States and a limited number of European countries report the burden of cardiovascular disease risk factors in adolescents [1, 2] . The distribution of these factors among youths living in Southern Switzerland is only poorly understood. This knowledge, however, represents the basis for successful and sustainable preventive strategies to reduce future cardiovascular diseases. This preliminary report details the prevalence of cardiovascular disease risk factors in male Swiss Italian youngsters.
Methods
In Switzerland, ostensibly healthy male citizens undergo a compulsory medical examination to assess fitness for recruitment into the army in the year they turn 18 to 19. A medical history is obtained, height, weight, heart rate and blood pressure are measured, a physical examination is performed and a status of "medically fit for military service" or "unfit for military service" is finally assigned [3] . Among 7310 young men who underwent the examination between 2009 and 2013 in Southern Switzerland, 1541 (21%) volunteered (2009: 195; 2010: 254; 2011: 338; 2012: 421; 2013: 333) to answer a self-administered structured questionnaire addressing familial cardiovascular risk factors, smoking behaviour and sedentary lifestyle, and for measurement of waist circumference and total and highdensity lipoprotein cholesterol levels. Weight was measured to the nearest 0.1 kg with a platform scale, height to the nearest 0.1 cm with a stadiometer and waist circumference to the nearest 0.5 cm with a nonstretching tape placed around the abdomen at the iliac crest. Sitting blood pressure and heart rate were measured after the participant had been seated at least 5 minutes. A single high reading does not necessarily mean hypertension and the average of several readings provides a more reliable estimate of blood pressure [4] . Consequently, at least three more readings were made with the average mode technology [4] and averaged in volunteers with an initial reading ≥140/90 mm Hg. Three further readings were obtained 24 hours later in subjects with an average reading ≥140/90 mm Hg. Blood pressure was measured with an oscillometric automatic Microlife ® monitor validated according to the protocol of the British Society of Hypertension. The average mode technology takes three or more measurements of blood pressure 15 seconds apart [4] . Blood was drawn for determination of total and high-density lipoprotein cholesterol (after precipitation of other lipoproteins) by means of a cholesterol oxidase assay. The cardiovascular risk profile of the participants was classified as follows. Cardiovascular family history was categorised as positive in individuals with heart attack, diabetes mellitus, obesity or arterial hypertension in at least one first-degree relative before the age of 65 years. Smoking behaviour was categorised as smoker versus nonsmoker and physical lifestyle as sedentary versus active based on participation in physical activities (or sports) once a week or less. The following further cardiovascular disease risk factors were addressed, as recommend by the American Heart Association: body mass index ≥25.0 kg/m 2 ; waist circumference ≥1.02 m; blood pressure ≥140/ 90 mm Hg; total cholesterol level ≥5.2 mmol/l; high-density lipoprotein cholesterol level ≤1.00 mmol/l; ratio of total to high-density lipoprotein cholesterol level ≥5.0. Written informed consent was obtained from all participants. The study was approved by the Research Ethics Committee of Southern Switzerland (CE 2775). All data were made fully anonymous before analysis. Since clustering of cardiovascular disease risk factors has proved a better measure of cardiovascular health than single risk factors [2] , a clustering score was calculated for each participant by cumulating the following six risk factors: (1) positive cardiovascular family history; (2) smoker status; (3) sedentary lifestyle; (4) increased waist circumference; (5) arterial hypertension; (6) increased total cholesterol level. The results are presented as mean and standard deviation. The two tailed Student's t-test was used to compare the results obtained in conscripts who volunteered the study with those obtained in the remaining subjects. For each year, the proportion of study participants with the cardiovascular risk factors recorded was calculated and possible differences in the prevalence of each cardiovascular risk factor were tested across the five study years by using χ 2 -tests and the Bonferroni adjustment for multiple comparisons.
Results
Height, weight, body mass index, heart rate and first blood pressure reading were similar between conscripts who had (n = 1541) or had not (n = 5769) volunteered for the study, as shown in table 1. Among the 1541 study participants, the first blood pressure reading was ≥140/90 mm Hg in 552 (36%) and among 120-139 respectively 80-89 mm Hg in 432 (28%) subjects. Average mode blood pressure was still ≥140/90 mm Hg in 129 (23%) of the aforementioned 552 subjects. In 88 (68%) out of these 129 subjects, average mode blood pressure was still ≥140/90 mm Hg 24 hours later. The cumulated results obtained across the five study years appear in table 2. The following cardiovascular disease risk factors were detected, in decreasing order of frequency: smoker (43% of the study participants), sedentary lifestyle (39%), increased body mass index (25%), decreased highdensity lipoprotein cholesterol level (16%), positive cardiovascular family history (15%), arterial hypertension (5.7%), increased total cholesterol level (5.4%), increased waist circumference (3.6%) and increased total to highdensity lipoprotein cholesterol ratio (3.1%). The clustering of the cardiovascular disease risk factors of the participants is depicted in figure 1: no risk factor was detected in 434 (28%), one factor in 612 (40%) and two to four in 495 (32%) of the participants. None of participants had five or six risk factors. The following associations between cardiovascular risk factors were observed, in decreasing order of frequency: first, sedentary lifestyle and smoking (n = 328); second, hypertension and sedentary lifestyle (n = 47); third, hypertension and smoking (n = 46); fourth, increased waist circumference and smoking (n = 34); fifth, increased waist circumference and sedentary lifestyle (n = 19). The prevalence of each of the risk factors was not statistically different in the five study years.
Discussion
Cardiovascular disease risk factors predict the development of premature atherosclerosis. When two or more cardiovascular risk factors occur in one individual, they interact in 
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Swiss Med Wkly. 2016;146:w14338 a multiplicative way to promote cardiovascular disease [2] . This preliminary cross-sectional survey generates the first analysis of cardiovascular disease risk factors among ostensibly healthy male youths living in Southern Switzerland. The main finding is that two or more cardiovascular disease risk factors are present in approximately one third of them. While this percentage is notably high, it is similar to that described in earlier studies [5] [6] [7] [8] .
Smoking and sedentary lifestyle were common in our study population. These cardiovascular risk factors may be at least in part corrected by smoking cessation, healthy eating pattern and increased physical activity. Increased physical activity can also help raise high-density lipoprotein cholesterol, the most common lipid abnormality (approximately 15%) in our study population. The present data confirm that the cardiovascular family history is positive in many adolescents. Two factors likely account for the rather rare recognition of arterial hypertension in our survey: first, a blood pressure device featuring the average mode technology [4] was used, which minimises the influence of the alerting reaction to the blood pressure reading [9] ; second, arterial hypertension usually develops later in life. The strengths of the study are twofold. First, the study population was drawn from all ostensibly healthy youths, who undergo a medical examination to assess fitness for recruitment into the army, which represents an excellent basis for investigations among unselected subjects [10] . Second, we did not identify differences between volunteers and nonvolunteers for the study. This investigation also has some limitations. First, since Swiss females do not undergo any compulsory medical examination when they turn 18 to 19, they were not included in this study. Second, the rather low participation rate introduces some possible biases. Third, the study design did not address the possible occurrence of masked hypertension -normal blood pressure in the clinic, but "out-of-office" hypertension. Fourth, well-recognised cardiovascular risk factors such as diabetes, hyperuricaemia and hypovitaminosis D were not addressed. Finally, noninvasive surrogate endpoints for atherosclerotic disease such as carotid intima-medial thickness [11] or arterial stiffness [12] were not measured. In conclusion, this preliminary survey indicates that fewer than one in three male Swiss Italian youths have optimal cardiovascular health. Since smoking and sedentary lifestyle, the most commonly detected cardiovascular risk factors, are preventable, youths represent an opportunity for the promotion of lifestyles that will affect the development and progression of atherosclerotic disease. 
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